Delivery of ethinylestradiol from film forming polymeric solutions across human epidermis in vitro and in vivo in pigs.
Film forming polymeric solutions may present an alternative to the common transdermal dosage forms such as patches or gels. To evaluate the potential of these systems for transdermal drug delivery the permeation of ethinylestradiol from four formulations with different polymers was tested across heat separated human epidermis. The formulation with the best results was then modified by incorporating chemical enhancers to further increase the efficiency of the delivery system. Finally, drug delivery from the developed film forming systems was compared to a commercially available transdermal patch in vitro as well as in vivo in pigs. Among the tested preparations the formulation with polyurethane-14-AMP-acrylates copolymer (DynamX) showed the highest ethinylestradiol permeation. The drug transport was further increased with the incorporation of oleic acid as penetration enhancer, especially when used in combination with propylene glycol. The enhancing effect of oleic acid/propylene glycol was concentration-dependent and increased disproportionately with rising enhancer content. The film forming solution showed a higher ethinylestradiol permeation through heat separated human epidermis than the commercial EVRA patch in vitro and achieved measurable plasma concentrations of ethinylestradiol in vivo in pigs. These promising results encourage the further development of film forming polymeric solutions as novel transdermal dosage form.